Chemical context
Domino reactions (Sousa et al., 2014; Kumar & Perumal 2014; Pokhodylo et al., 2014; Feng et al. 2014; Ramachandran et al., 2014; Basetti et al., 2014) , also called cascade or tandem reactions, are usually carried out to enable the efficient construction of complex molecules from simple substrates with high atom economy. In this reaction, multiple C-C or C-H bonds are formed in the same vessel, including different reaction mechanisms to form complex molecules without the purification of intermediates. These reactions are often used in medical or combinatorial chemistry to synthesize complex active drug molecules (Sudhapriya et al., 2014; Tietze et al., 2014; Fu et al., 2013; Shestopalov et al., 2013; Zohreh & Alizadeh, 2013; Renault et al., 2007) . Domino reactions are classified as homo-domino processes and hetero-domino processes (Nesi et al., 1999) . ISSN 2056-9890 Figure 1
Reaction scheme showing the synthesis of the title compound (4).
One of the attractive strategies for constructing complex molecules (Filippini et al., 1995; List et al., 2000; Wang et al., 2007) is a domino sequence of Michael addition and aldol condensation. In this article, we report the formation of the title compound (4) through a domino reaction sequence involving Claisen-Schmidt condensation and benzil-benzilic acid rearrangement between acenaphthenequinone (1) and 4-chloroacetophenone (2) in the presence of methanolic KOH (Fig. 1 ).
Structural commentary
In the title compound, the 4-chlorobenzoyl units are approximately coplanar with slight twisting [dihedral angle, 18.49 (13) ] and nearly parallel to the plane of naphthoic acid moiety with dihedral angles of 8. 82 (11) and 12.06 (11) . The C O oxygen atoms of the two 4-chlorobenzoyl moieties point toward each other. The central cyclopenta[a]acenaphthylene ring system makes dihedral angles of 62.25 (10) and 70.19 (10) with the 4-chlorobenzoyl units and 62.46 (7) with the naphthoic acid grouping. This twisting minimizes steric interactions among the substituents (Fig. 2) and facilitates the formation of intramolecular -interactions between the 4-chlorobenzoyl and naphthoic acid rings with centroid centroid distances of 3.4533 (16) and 3.5311 (16) Å and a C-HÁ Á Á interaction between one of the hydrogen atoms of the central moiety and the 4-chlorobenzoyl ring.
Supramolecular features
There are four intermolecular hydrogen-bonding interactions present in the crystal. The carbonyl oxygen atoms (O2 and O3) accept three hydrogen bonds; one with the hydrogen atom from a carboxylic acid group of a neighboring molecule with DÁ Á ÁA distance of 2.649 (3) Å (Àx, 1 À y, 2 À z) and the other two with the hydrogen atoms attached to atoms C32 and C26 of the naphthoic acid and cyclopenta[a]acenaphthylene rings, respectively, of adjacent molecules with DÁ Á ÁA distances of 3.301 (4) (1 + x, y, z) and 3.416 (4) Å (1 À x, 1 À y, 2 À z) (Fig. 3) . The fourth interaction is between the H atom attached to the naphthoic acid ring and a chlorine atom of the 4-chlorobenzoyl moiety with a DÁ Á ÁA distance of 3.619 (3) Å (1 À x, Ày, 3 À z). Furthermore, there are two C-HÁ Á Á interactions found between hydrogen atoms (H2 and H12) Figure 2 ORTEP view of the title compound, with atom labelling. Displacement ellipsoids are drawn at the 50% probability level.
Figure 3
Hydrogen-bonding interactions (dashed lines) in the title compound.
Table 1
Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C18-C20/C28/C29 ring, Cg2 is the centroid of the C24-C29 ring and Cg3 is the centroid of the C11-C16 ring. and the five-and six-membered rings of the cyclopenta-[a]acenaphthylene and 4-cholorobenzoyl moieties of neighbouring molecules (Fig. 4) , with HÁ Á Á distances of 2.87 and 2.84 Å ( Table 1) . The packing appears to be controlled by classical and nonclassical hydrogen bonds and three C-HÁ Á Á interactions (Mathew et al., 2013) . Fig. 5 shows the packing of the title compound viewed along the a axis.
Synthesis and crystallization
A mixture of acenaphthenequinone (1) (4.6 g, 25 mmol), 4-chloroacetophenone (2) (4.2 g, 27 mmol) and powdered potassium hydroxide (1.0 g) in methanol (30 ml) was stirred around 333 K for 4 h and later kept in a refrigerator for 48 h. The reaction mixture was concentrated and the residue was chromatographed over silica gel. Product (3) was obtained (Vadakkan et al., 2003) by elution with a mixture (9:1) of hexane and ethyl acetate. Elution with a mixture of (1:1) methanol and ethyl acetate yielded the product (4) (Fig. 1 ). Red blocks of compound (4) were recrystallized from a solvent mixture of ethyl acetate and dichloromethane.
Yield 0 57, 190.82, 179.39, 138.71, 135.57, 134.23, 134.17, 133.77, 132.57, 131.94, 131.69, 131.31, 130.40, 130.29, 129.90, 129.58, 129.22, 128.90, 128.85, 128.42, 128.06, 127.74, 127.66, 127.23, 126.54, 125.76, 125.64, 124.94, 124.38, 119.77, 103.38, 70.96 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms on C were placed in calculated positions, guided by difference maps, with C-H bond distances of 0.93 Å . H atoms were assigned as U iso (H) = 1.2U eq (C). Hydrogen atom H4 0 of the naphthoic acid group was located from a difference Fourier map and refined with a distance restraint of O-H = 0.84 (1) A packing diagram of the title compound viewed along the a axis. reflections (001), (101) and (011) (Farrugia, 2012) and DIAMOND (Brandenburg, 2010) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and publCIF (Westrip, 2010) .
8-[7,8-Bis(4-chlorobenzoyl)-7H-cyclopenta[a]acenaphthylen-9-yl]naphthalene-1-carboxylic acid
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

